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Mu2e Experiment 
•  Typical muon decay: 

–  µ → e νµ νe 

•  µ-e conversions without conservation of lepton flavor are 
predicted  by SM with signal Rµe <10-54 

•  Most supersymmetric models predict rates >> SM, with 
signal Rµe ~ 10-15 

•  Mu2e experiment searches for a µ-e conversion with 
sensitivity      Rµe ~ 6×10-17  



Experiment conditions 
Requirements: 
•  To achieve 6×10-17 

sensitivity for every proton 
in the bunch there has to be 
fewer than 10-9 out-of-time 
protons 

Goal: 
•  To perform beam 

background cleaning up 
Decision: 
•  Alternating magnet field can 

be used to clean up beam 
background 

100 ns proton bunches  separated  
with 1.7 µs gap (~600 kHz) 



Clean up principles 
out of time beam 

MnZn NiZn 

collimator 

in time beam 

ν = 300KHz 
B =180 G 

ν = 5.1MHz 
B = 9G 

Material Properties	   MnZn	   NiZn	  

Ini$al	  Permeability	   6500	   625	  
Maximum	  
Permeability	   8500	   3000	  

Curie	  Temperature,	  ̊C	   170	   250	  
Volume	  Resis$vity,	  
ohm*cm	   500	   1E+10	  

Problem: 
Overheating of ferrite 
magnets. 

B-H curve (Hysteresis) 
loss 
Eddy current loss 



Tasks 
1) Experimental  
•  Set up measurements of 

magnetic properties and some 
thermo parameters of MnZn 
and NiZn ferrites 

•  Analyze data purposely to 
optimize ferrite plate geometry 

2) Theoretical 
•  Simulate magnetic flux 

distribution and energy loss in 
ferrite plate using ANSYS 

Ferrite plate 



Measurement  
system 



Experiments 

•  Ferrite type:    
MnZn, NiZn 

•  Generator amplitude: 
0.5V, 0.35V, 0.25V, 
0.1V 

•  Generator Frequency: 
25kHz, 100kHz, 
300kHz, 5.1MHz 

Geometry Conditions 
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isolator 

«2 plate» geometry 



Heating Comparison  



Simulation 
Model Results 



Conclusion 
1) Magnetic and thermo properties of MnZn and NiZn 

ferrites were measured. 
2) Experiments have shown that 2 plate geometry leads to 

twice  lower heating in the  MnZn ferrite plates, as 
expected. 

3) Ferrite plate model was created; field distribution and 
energy loss were simulated in ANSYS – first results are 
coming. 

Plans: 
 - Simulate thermo distribution in ferrite plate 
 - Compare experimental and simulation results 
 - Provide data analyses of experimental results  



Thank You for attention! 



Magnetic field 



Comparison MnZn 1 and 2 
plates 

U (V)	   B(Gauss)	   Current(A)	   T max
(C)	  

BH-loses
(W)	  

Total 
loses(W)	  

1 plate	   0.75	   200	   4.1	   65	   40.6	   90.6	  

1 plate	   0.5	   200	   3.15	   57	   29.25	   64.37	  

1 plate	   0.35	   198	   1.84	   39	   16.1	   33.76	  

1 plate	   0.25	   167	   1.2	   29	   8.8	   17.9	  

1 plate	   0.1	   60	   0.55	   23	   1.16	   2.3	  

2 plates	   0.5	   230	   3.05	   40	   26.217	   54.38	  

2 plates	   0.35	   200	   2.1	   35	   16	   32.75	  

2 plates	   0.25	   155	   1.41	   29	   8.5	   17.2	  

2 plates	   0.1	   55	   0.66	   23	   1.1	   2.2	  


